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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce light loss inside a node and 
to suppress exciting light output to the rear part of an EDFA gate 
switch. 

SOLUTION: Signal light outputted to an optical transmission line 
131 is outputted to a gate type light amplifier 51 by the 
demultiplexing function of a wavelength multiplexed light branching 
151. The signal light light-amplified in the gate type light amplifier 
51 is inputted through an optical isolator 91 to the wavelength 
multiplexed light branching 152, outputted to the optical 
transmission line 132 by the multiplexing function, then multiplexed 
with other wavelength light in an optical demultiplexer/multiplexer 
410 and outputted to the optical transmission line 120. The signal 
light from the transmission line 131 is branched by optical 
branching 31 and inputted to an optical receiver 71. For the 
insertion of optical signals, the gate type light amplifier 51 is 
turned to an OFF state and the signal light outputted from an 
optical transmitter 81 is connected through the light branching 41 
to the optical transmission line 132 and outputted through the 
optical demultiplexer/multiplexer 410 to the optical transmission 

line 120. Since the wavelength multiplexed light branching 151-154 demultiplexed multiplex the light of 
different wavelengths with low loss, the loss is lowered by 5 dB or more compared to the case of using 
the light branching of one-to-one correspondence. 
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?tim%&%&Ms&i 3 1 , 1 3 2fcatfjs<u. to 

;b*>, ftf53I&8l 3 1,13 2<o#«fc:ttfc3t*-ow* 

[004 1 ] £O3$»^JB^S^ADM<0i&ftsfc:*$ 
*t4, ffli. »A(cov>-CRWft. jIiSOk# 

» 1 6 11 0 til* SflfcifcR 1 4 8 0 n m«S3fetl 
**#S3K»«1 5 1 KloTitgiSffi 1 3 1 fciitfjS 
flfcl 54 8nmtf)#^Kk£»3*U EDF141C 
A^<fit4. EDF 14 lfctJWt, Ml548nm 
<Ofi"tft{iftti§i|IS*U EDF14 llZ&WXWRZtl 

3 1 0 £rt LTftfS&SI 1 2 0 KUiflSfU . 
[0042] attfcOWCti, f£i*S&l 3 1 fc&MjSfi 
£15 4 8nm««m 3fc#*3 1 fc*«$*lfc# 

[0043] ^K<7)t^ut. mmtm 1 6 1 a^aj 

***7W«ffllfct6ii:TEDF 1 4 ltt^WflMjOB 
i:=5r 0 . 3BJ"»»2 1 Ofr&fi&Kl 3 lfctfiflSJifc 
1 54 8nmW<i#3t{i3aBiS<i6. WBtmi 
6 31 0****1^**1 4 8 0 nmattiB%ttttft£ 
ffift#0$l 5 5«reTEDF 14 3fcAfl3*lTfe9, 
7tjMfIl58 1 *»<baj*§#Ut 1 5 4 8 n m^Aft-t^ 
ifim^Wt^ 155^^-LTEDF143 CA7J3 
*l* k . d<Of¥Aft^(±E D F 1 4 3 *l, 
E D F 1 4 3 o fc|||j©1£ k k i fc3K4H» 

4 ldlofftfc&S&l 3 1 fcttiflSii*. % 
5 2 CI 94Hft3*u »AE##li3fe& 

1 on, ifcasaaf^ H-'tx? <nk? 1 7 1 

[0044] ffi<3»^>^fiEfi*3flSi3U» 1 3 2 Co 

[004 5] froMSS 131.1 3 2Sr8!Ul**Ji 1 4 8 
0 n mCOWlffltli. 15 2, 1 5 4 CI 

9#&$ft6£tf>ft£$&3 1 OfcliAflSftfrH. «g 
oT3fc£&ts£ft1£-fl>.rk$r<EDF 1 4 1-14 4 
<D*fl# £ A # < "t I) i k # X' # 4 . 
[0046]t^,MM*Ml 5 2, 1 5410 
ftfti*8§1 3 5, 1 3 6fctii**itfcifc*l 548 n 

1. 1 7 2T'JR0tbU, 3e*-*2 0 0"C3t»K$:*- 



[0047] 01 0(i, H"lieOEDFA^-hX-f -y^ 

Sfic7)^®5r^-rilT$>l». HlOfciJVvC, 3tfisiJS»l 
10 Cti. Ml 530nm, 1 540nm. 1550 
nm s 1 5 6 0 n mmoc^fI^ft#$^fi§ixT V> 

U-f«WH««?lCft««*l6*»d*»4 1 OCA 
*§*U *ftWI&£3ftraI8&l 3 1-1 3 4fcffi* 
Sfi*. XBsmi 3 l-l 3 4?)#*Cli 

[0048] C(?5Sltt[0»JBW*Jbl£ADM^»ff (ji 

Cfi. Ijjgftilgl 6 1 IDBiflSilfcifcftl 4 80nm 

mmimimmmt&Kmsy- 2 1 

LTEDF 14 1 ItZXJlZtlX^h. 3tefiSS»13 1fc 
flWj Sflfc 1 5 3 0 n m<Of3#3tttE D F 1 4 1 CAfl 
Zti. ftmmZtit:®. EDF 14 lXMfRZtvtori 

tzmmxt k tea* & . f L-ciwajafcsfcR 

ItS 7-2 l(Cl9fi-ff^*#RStS*U SJSEDF 
1 4 1 -C'^ti^^^l. E D F 1 4 1 TiaJRSiti*»-5fc 
m%b k t, C3ttgi*SS l 3 1 fcitebSii* . fi^tk 

wmt. %&»wtm i 9 i fcj ft^ 

3t<0**<3t^*»4 1 Ofctb*$tL*. 
[0049] ^ttfcOV^tt, fSiUSS 1 3 1 fcSMjSft 
1 5 4 8 n m*)f!9#li. mm 1 

^iiS7 1 izxjizti. %mzti&. 
[0050] nxcot ziza. m&mi e 1 *»<5><oaj 

***7<0«S!t-rS i kt'E D F 1 4 1 (i^filflsRSR 
k=SrO, 3fr&4Mft»4 1 O^fiiSKl 3 
Jtl 548n mcom#^(ijIISr$il4 . S)^3fcaS 
1 6 5 1 0 iB* Silfeife* 1 4 8 0 n m*)f|j©|tfi*£ 

1 5 5 E D F 1 4 5 1 A* $ilTfc 
0 , 3tiHfI§l8 1 3&»4>ttJ*$<lfc 1 5 4 8 n mOtfAft 
■t^*W^a^HS 1 5 5 tf E D F 1 4 5 CA 
^]$il4 k . i^>» AftWiE D F 1 4 5 Vfflffl* 
tl. E D F 1 4 5 TftJRT* =5r^-?^iJ^k k t(C3t 
^HS4 1tc«k-p-r3^MS813 1Ctt}^$ix4. 

(c, ®.&%mmm 9 nzx'o^mtt. wxm^yt 

«3t^Hft»4 1 0C. KA-X7 ^ 

^ 1 7 l>Mttfj§*U. 

[0051] fnjcoat*o^m«s.5tfejii88 132-1 

3 4C0V^i[5)^^^^UT3t^«4 1 OiZ 

mmtiitisimi 2 oiz&iizti, ^r-^^v~9 
eozmxffismi 2it l ziiij)Zti&. m±cioy 

[0052] Ie^S§ 131-134 itfUti&ifcg: 1 4 8 
0 n mcommftl*. WS&l&tfotk 1 9 1 - 1 9 4 CI 



\>\ ^oTM^«4 1 Q*m®tz>zt%<. ED 
F 1 4 1 - 1 4 8X'<0WmJz% <thc\t h . 
[0053]^. fc&$>m.mm 9 1-1 94 J; 9 

pfefg^K 135-13 s\,z&-})Ztitz&mcr)mm& 

J^VY^*7 4)1? 17 1-1 74-CEDajL. ft*- 
[0054111111 Mffi^EDFAy-hX-f »/?• 

mmm^^trnx-hh. mi lttjwt, ftfs&i&i 

10£te. ISl 530nm 1 1 540nm, 1550 
nm. 1 56 0nmmoOft^ft#$;i|£fi$ft-O^ 

tihftft^mm i o^A^sfi. *ft-?ftji&&ftf5 

j*l?H3 1-13 4££Wj$ftl>. -fft<b*>. ftfc&ifc 
1 3 1 - 1 3 4<D#* ^(i^/2-0<7)?g^C7)7tO^^ 

[0055] zc7)mm<7)Bmi<zm&$iM%ADM<nm 
w mm. nx) nowc. uxymwi-b. mm 
cotzim. m&ytmi 6 1 xom^titz^i 4 8 

0 nm<7)!jj|27fcte N fttfllfcl 9 5£J: -?-C£i££ft. E 
DF 1 4 l£A2l$fVU^. ^kMSSI 3 H;t±J^$ 
ftfc 1 5 3 0 n mCOfi^i. S^S^Hg 1 5 1 £ 
iliiU^EDF 1 4 l£A7l£ft. ftit|ili£ft*:&. 

e d f x'^wztizfr^tzmmftk t i naiTi Sftl> . 
ta^titzm^ttmmm. m^mmmi 91c 
j: wmti. mmftTt w-? 9 1 mxm 
%mt%m. 1 5 2 izxi)Ztimm$& 1 3 2 ix 
ytfr&m&A 1 otctu^fts, 
[0056] ftmz^xii, fcmn 1 3 1 iz&xzti 

tl 530n mcDfl#ftti. ft#«3 1 IZ&mZiXtzft 

[0057] n xnt mmxM 1 6 1 ^4>cotB 

^^§!4 10*^fgiIS&13 1(C^$il 
Jt 1 5 4 8 nmOfI^ftWM£ft-g>. -?K mm%M 

1 6 5 J; 0 tll7i;*ft*:ifcf| 14 8 0 n m c»Eftteifcg 

ZnmWl 5 5£gTEDF14 5£A?l£ftT;B 
0 . 7frlftfs8 1 frL>ftJ)Ztlfz 1 5 4 8 n mc^Aff 
^ittim^M^m 1 5 5 Srtf- LT E D F 1 4 5 1 A 
Ktbtlht. C^Afi^(iEDFl4 5-C'3tti1a$ 
ft. E D F 1 4 5T'©1RT"# ^^oTtJaS^t fc Ucft 
#|ifH ltc^oTftfsmmcffiTlSft&o 
£MftW$i 9 1 tcJ: 9#&§ft. SrAfi^ftli:. %T 
^Vl/-?9lJgti!!c^i*Ml 5 2lcA}>£ 
ft. 7^f5iMS§ 1 3 2Sr^LT^^tl4 1 OtZttl^J 

Sfts . ttzMtemi. a> hv\-x7 * /p? 1 7 1 ^tb 
[0058] mfa&cvm^ixhffiKm, 132-1 
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3 4\,z^xmm^mm^Lxm^m.^A 1 on 
mmti. K&ms&i 2 0££tj77$ft6. W-B^o, 

[0059] ^WHf£WM;*i^T(i. ftim® 1 3 
1-1 3 4|5]±5rit^-ri,S^S^«l 5 1-15 

1 # 1 nitm. zm v t tm 1 x 5 d b a 
±m%k%mmxmtfmmx'$ h . 

[0060] ttz. fSiMSSl 3 1-13 4 5:8^5 
1 4 8 0 n mOljjgftte. iS^^fi^HS 19 1-19 
4lzX<9ftmtiltzth%-£tttii3i54 1 OlzliXJjZh. 
Sot, ft£#&2§£SHS-ri>-fc&<EDFl 

4 1-14 8T'<^IJ#£A#<^£^#-C#I>. 
[006 1 ] ifcH^SftvtHS 1 9 1-1 94J:0 
ftfe&SSl 3 5-1 3 8nai^£ft£&$J|sDil;r!lft£ 
AyK;U7^i/?i 7 l-l 74-e&9ttSU 

? 2oox'mi.mz^-9-thc\ktfX'Z . 

[ 0 0 6 2 ] 12 1 2\&, *%,WnfttpMmm$iW<r)ttM 

mm<omm^i-mxhh. mi 2iz&\^x. 

1 lOCIi, »I1548nm > 1 5 54 nm02oc7) 

jmmmm L t l zitmztiim®%2 1 oizxdz 

ft. ^ft WP'Sr § 7tfgilff§ 13 1. 13 2 ttU77$ft 

I., -r^*). ^ejHSSI 3 1,13 2<r>&it,z\itztz 

[0063] mm&2 1 0 J; O^fSjMS&l 3 1 ££1177 
Sftfc 1 5 4 8 nm^ft-f^t . il^^l 6 1 X *)% 
fSMSS 1 3 3 tU^J $ft^5 1 4 8 0 n mCOlljigftte. 
&^fi^«l 5 l(Zj:or^§ft. EDF14 1 
CA^lSftl.. SoT. : mi 5 48nm(0fiW2. 
E D F 1 4 1 ("J; 93£ti$l$ft. EDF 1 4 If SMXS 
ft^*^^lje5ti:i: t£tH77$ftl>. C^ft^ti) 
jft^a^«l 5 2tJ: 0^$ft. ffi^Tt 
3 1 0 LX±\Sm 1 2 0 1 tB71 $ft 
I). fl!!c7)^£7)^»i[ftl»^KjlllS 1 3 2tovvct|B] 
«^ff^^bT^^t5 3 1 0Wg^$ft7£fSiMS81 

2 0tttJ*$ftS, 

[0064] Cc7)H5£cO^£fcV^T. #S)lg3tli 1 6 

i . 1 6 2(r)mmmm^\n-th^m%mhc\t^z 

X 0. ^f£iMlf§tf^$ft^3tiiilgl5^i|#$iJfflI$:ffa 

[0065] 131. 132 ZxfctlZ>%L%: 1 4 8 

0 n m^Hjjgftfi. *5^a^i^ 1 5 2. 1 5 4 fc J: 
D^$ftl)^. 3t-&«fS3 1 0(z(2A7^$ft : 5^v^ ^ 
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^Xyt^^mmhZ tK(<EDF 14 1. 14 

2omm±z <i-&z ttfX'Z 4„ 

[0066] ttz, >mmmm52. i54j;o 

ftf5&!&13 5, 1 3 6£tti^$il£$ia 54 8 n 
1 5 54 nm<Oii&ft£AyhVN';2.7 1 7 
1. 1 7 2-CSX9HiU 7fr£-?2 0 0T«Jg£^- 

£4. 

C 0 0 6 7 ] 01 3ti, *«W<03t+*«MSIiE^flfi<0 
jWW>JB)IM:*f BIT* * . H 1 3 fcfc wt , 
HOtCJi, ifcf|1 5 30nm, 1540nm, 155 
Onm. 1 5 6 0 n m^O^fl-^Ktfifcg^MSflT 

A*£ii. «l-e*l#5r4ftfiaWl 3 1-1 3 4fctt 
-f&±>*>, ftfro*iftl 3 1-1 3 4?)#*K 

[0068] ^^»»4 1 0 J ftfs& 
iffil 3 lfcifJflSftfcl 53 0nm<9fi-f3ftiEDFl 
4 llcA?]£ft4. AiBftiBl 6 lctOtU^^^l 
^ttA 1 4 8 0 n mOljj&ftW: 7 r A -y / 5 9- 
KfWSil4*R» S 9-2 1 ZMj&LXE D F 1 4 1 

DF14 1fcJ:93te»tl@S*lfcft. 3tR«5 9-2 1fc 
J; 0 mmtnfrtfKMZtiX'ftg.E D F l 4 1 T3flf II 

EDF 14 IX'W&Ztltcfr^tzmWttt^Z 

*eawi3ifc:iB*s*i4. ^m^&iMti, 

9 1 fci 9#»S*U flWifoO*** 
4te*»4l0fc:iiWj3*i4. 
[0069] ffi<9$&<^#gS*l4ftfSiM*8 132-1 

3 4fcov^fcH«WHKt^LT3l6»^«»4 1 Ofc 

6 0&IST#<5S!&K1 21fctWjS*l4. 

[0070] i^im^jBfcijsv^T t , &mmtn 1 

6 1-16 4 <0]iSfi3lSS!«^iW«l-r-6 £ fcfc * »K 4Ht 

*. &$i£:mzmmizftMmix^hnx\ & 
^zmit-mmmizikKx x vi&vm}iimt>ii 
4. 

[ 0 0 7 1 ] & fc, fgilSS 13 1-13 4 ift£ 
1 4 8 0 n mWjajSjKtt, &££fi3frftH£ 19 1-19 
4(cJ: 04Hft**i6fc». *^»»4 1 OfcUiJJjS 

4 1-14 4 < "f 4 C t 4 . 
[00 72] 9 1 — 1 94 J; 0 

mM&l 3 5-1 3 8K{tS*S*x.fc#ift^)jlK!t3tSr 
A>-^«7<^ 1 7 1-1 7 4 TIX OH! U 3frfc- 



*2 0 0T^«£*-*1-4,Ifca*TtU 

[ 0 0 7 3 ] H 1 4 te. ^BJcO^^ar^^^ti^ 

ftfioSBl 1 OfcHL Ml 530nm, 154 On 
m, 1 550nm, 1 5 6 0 nm<04O«0f|-^*%^ 

£S$*vt^4. ;*it^(i#3tj±. rw*»BiiHff 

3 1-13 4 Cl^^i-0^)K«*Wtt 
[0074] ftf5i*S& 1 3 1 iZ&jlZtltt 1 5 3 0 n m 

m*mt. w&&>*wmi 5 1 rm&Ltzm. m 

«1 9 5fcJ:-9TJWH3l*l 6 1 J: Oi&JjSfifcft^l 

4 80nmWii^i:^$ii, EDF14 1fcAfl3 
*l4. 5 3 0 n mC9{|#ftte, EDF 14 1 fcj: 

o^it n^tu e d f 1 4 1 X'm&t&fr^tzmwt 
tbuzft^ztih. zm^ttmmmt. mm 

9 1 mxmm%m 1 5 2 KA7J 

32-1 3 4iz^xmmmmitixm&m 
4 1 ofc«ws*L. aeeaasn 2 ottwjafi*. 
[0075] ; wms^asfctJv^T t , s-jaisftisi 1 

6 1-16 40BIS3iaiUK»«li|-f &¥S^R(t&^ t 
lz£ *) , #3t«<@tS^fijmiJffllSrfifo i t^TI= 4c7) 

I 0 0 7 6 ] 2 fc, ^e3SS§ 13 1-13 4 |5]±£tgii 
■t4&^a3t^l 5 1-1 5 4(2, g£S»£<03fc 

HB3&*I5HT& 4 . ZUZ. mm 1 3 1 - 1 3 4 £SS 
ft4ifcH 1 4 8 0 n mCOl^ti, 1 9 

1-1 94fc£D$Hft3*i*fcfc*&4Hft»4 1 Ofctt 

EDF 1 4 1-1 4&X'<7tfm*±*<-$&C\t-tfX'Z 
4. 

[00 77] &tz. WO&MWiiWLl 9 1-1 9 4J:0 
*£SHK 1 3 5-1 3 8teffla3ftfc#*£tf>*i8Btt«: 
a>F;U7^^1 7 1 — 1 7 4TK0tHL. ^t- 
9 2 0 0T3fe5SSSr ; E:-^-r4C fc**T& . Z\tl£*m 

[0078]^, *»B^<oH3t<OJBJBt=i3^T«, 

8 , 1 6. 32. 64 «ffiB^}ttAIR(C|ajgt- 4 CI t if 
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T>*. A#3fo9«£i 1 5 5 0 nmfffC|R£d 
fl* t WTt*Sr< . 1 3 0 0 n mflPSrif 

2. 5Gbps, 5Gbps, 1 OGb p s fct'-y 
[ 0 0 7 9 ] Jfi^SS, *S#«»(C 

[0 080] RMftfc:. #EDFAy-h*5j:^3ttSi|SSS 
<o*iJ»S:lW»1-6ii:fc:J:0, iL<«i, 01 0, 01 

[ o o 8 ij 4fc. zmmmmx'^itzmmAo 
[0082] EDFAy-hcommi. mzED 

F (x;P£V7A»7r^) fcR*tWCtt*<s 7 

**UffWHTOT*6. SMC. U^t^^i>148 
0nmKRR£$*l6iW{4&<, 9 8 0 nmlfT'ktt 

K-ey^JL ©SMS**, ^ 7ftU« 

[0083] ifc. 3t^rtSfc3t7-fVW-^<Offl***) 
£>. 

[00 84] ;l/-7VN'.y^|i(t^MOMC±3V^ 
[0085] 



•y (Ctl^Mft^fcK**-* £ i: K J: 0 , E 

y-vxA y f«*^««3eaj* * nun L^mao 

[0086 ] 
[0ffi<a«#5rSMIi] 

[Hi ] *wmmmmmz^-tmxbh . 
iM2] ^m^mmmmiz^xm^immyt 
ftmmm^-tmx'hh. 
[ h 3 ] *wR<7)®,<?>%M<mm t^tmx'b & . 

[04 ] **B^<oS8tt<O»JII*7i^0'C**. 
IH5 3 *fHW)f^W|tf^*jisrrH , C**. 
[06] *S6BB<09M<0»JBfc^43t+lltnMi«^fll 

[07 3 *»BB^)||*|<o«}Bk:^63t+*niffi»w» 

[08 ] ^mcommmm^ij^mm^com 
&&7t?tmx'bh. 

im9i *mini&<?>mm<mm*^'tMX'h&. 

[010] *^com^HSfe^®$:*t0T&l). 

[0ii] ^mmmmmm^-tmx'bh, 
imi 21 *m<r>is>e>mm<?)Bmz*i-mx'*>z>. 
[Hi 33 xmicomnmmmmzTPtmx'bh. 

[014] *%i!^)ffl<^Sfi<O»JBSr7is-t0t*S. 
[015] «*lR|t*tHT*6. 

110. 120, 12L 131-138 ftf£j*SS 
1 1-14.3 1-34,4 1-44 
21-25 ftR9t$5- 

51-54 y-hstmm 

5 5-5 8 ftitMfS 

6 0-64 Xtf-^j-U-f 

7 1-74 3tgfll8 

8 1-84 3&*fi£g 

9 1-94 %TAVV-5 
141-148 EDF 

15 1-158,19 1-194 «#£fi3fc#tt 

16 1-16 8 He^iS 

17 1 — 174 A'^bVW?^^ 

181-184 %mm 

200 ft^x? 

2 1 o 

3 1 0 3t&jft» 
4 1 0 
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